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Superfund hazardous waste site listed under the : 2 (7‘ O
Comprehensive Envifonmental Response, Compensation, and Liability Act (CERCLA) as amended'in 1986

PASOO SANITARY 1ANDFILL
Pasco, Washington

Oonditions at listing (June 1988): Pasoo Sanitary landfill covers 250
acres 1.5 miles northeast of Pasco, Franklin County, Washington, in an area
dcminated by irrigated agricultural fields and range land. The landfill is
privately owned and operated and was converted fram a burning dunp to a
sanitary landfill in 1971. Since 1982, it has had a ccnditional use permit
from the Washington Departwent of Ecology (WDOE) to acoept municipal wastes.

In 1972, Resource Recovery Corp..leased a portion of the landfill and
aperated a regional hazardous waste disposal site under a WDOE permit until
December 1974, when the lease terminated.

According to WDOE files, over 47,000 drnums of hazardous substances
including paint wastes, pesticides, organic solvents, cadmium, and mercury,
were deposited in the leased portion of the landfill. 1In 1974, the area was
covered by 3 feet of soil. -

In 1985, EPA detected tetrachlorcethylene and trichlorcethylene in on-
site ground water. A well on-site supplies drinking water to two nearby
residences. Ground water within 3 miles of the site is used by over 1,000
pecple for drinking and is also used to irrigate almost 10,000 acres of land.

In Octcber 1986, WDOE issued an Administrative Order requiring Resource
Recovery Corp. to monitor on-site wells on a quarterly basis. The campany is
currently canmplying with the order. .

Status (December 1989): Resource Recovery Corp. has conpleted a
hydrogeological evaluation of the site and oontinues to monitor on-site wells

on a quarterly basis.

s

U.S. Environmental Protection Agency/Remedial Response Program
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National Priorities List

Superfund hazardous waste site listed under the _ _
Comprehensive Environmental Response, Compensation, and Liability Act {CERCLA) as amended in 1986

PASCO SANITARY LANDFILL
Pasco, Washington

Pasco Sanitary Landfill covers 250 acres 1.5 miles northeast of Pasco,
Franklin County, Washington, in an area dominated by irrigated agricultural
fields and range land. The landfill is privately owned and operated and
was converted from a burning dump to a sanitary landfill in 1971. Since
1982, it has had a conditional use permit from the Washington Department
of Ecology (WDOE) to accept municipal wastes.

In 1972, Resource Recovery Corp. leased a portion of the landfill
and operated a regional hazardous waste disposal site under a WDOE permit
until December 1974 when the lease terminated.

According to WDOE files, over 47,000 drums of hazardous substances,
including paint wastes, pesticides, organic solvents, cadmium, and mercury,
were deposited in the leased portion of the landfill. 1In 1974, the area was
covered by 3 feet of soil. :

In 1985, EPA detected tetrachloroethylene and trichloroethylene in
on-site ground water. A well on-site supplies drinking water to two
nearby residences. Ground water within 3 miles of the site is used by
over 1,000 people for drinking and is also used to irrigate almost
10,000 acres of land.

In October 1986, WDOE issued an Administrative Order requiring Pasco

to monitor on-site wells on a quarterly basis. The company is currently
complying with the order.

U.S. Environmental Protection Agency/Remedial Response Program




Pasco Sanitary Landfill

Facility namo:

Location: Pasco, Washington

EPA Region: 10

Person(s) in charge of the facility: __Larry Dietrich

Name of Reviewer: Lynn Guilford .- Date: Sb7187

General description of the facility: .
(For example: landfill, surface impoundment, pile. container; types of hazardous §ubstances: Iocgtlon of the
facility; contamination route of major concem; types ot information needed for rating: agency action, etc.)

Resource Recovery Corporation operated a portion of Pasco
Sanitary Landfill as a hazardous waste disposal site

from 1972 to 1974. Currently the disposal areas are all
covered with three feet of soil. This cover gives both
the surface water and direct contact routes scores of

0. The ground water route has an observed release and

a large ground water population giving the site an
overall score-of 44.46

Scores: Sy = 4446 (Sgy= 76.92 5,,= 05, = 0)
Sre= 0
spc = 0

FIGURE 1 _
HRS COVER SHEET




Ground Water Route Work Sheet

Assigned Value Muiti- Max. Ref.
Rating Factor {Circle One) plier Score Score | (Section)
LT.I Observed Release 0 1 45 45 31
It observed release Is given a score of 45, proceed to line E]
If observed release is given a score oi 0, proceed to line [Z]
@ Route Characteristics 3.2
Depth to Aquifer of 01 2 3 2 6
Concern
Net Precipitation 01 2 3 1 3
Permeability of the 01 2 3 1 3
Unsaturated Zone
Physical State 01 2 3 1 3
Total Route Characteristics Score 15
@ Containment 01 2 3 1 3 3.3
E] Waste Characteristics 3.4
Toxicity Persistence 0 3 6 9(12)1518 1 12 18
Hazardous Waste 0123456708 1 8 8 {
Quantity
/
Total Waste Characteristics Score 20 26
@ Targets 3.5
Ground Water Use 0o 1 2 ® 3 9 9
Distance to Nearest 0 4 6 8 10 1 40 40
Well/Population 12 16 18 20
Served 24 30 32 35
Total Targets Score 49 49
itiine [3] is 0. muttipty [2] x [3] x [@] x 57.330
Divide line @ by 57,330 and muitiply by 100 Sqw= 76.92

FIGURE 2

GROUND WATER ROUTE WORK SHEET




Surface Water Route Work Sheet
Assigned Value Multi- Max. Ref.
R
ating Factor (Circle One) plier Score Score | (Section)
[3 Observed Retease [} 45 1 45 4.1
If observed release Is given a value of 45, proceed to line E
If observed release is given a value of 0, proceed to line @
@ Route Characteristics 4.2
Facility Slope and Intervening @ 1 223 1 3
Terrain g
1-yr. 24-hr. Rainfall @1 2 3 1 3
Distance to Nearest Surface () 1 2 3 2 8
Water
Physical State @1 23 1 3
Total Route Characteristics Score 0 15
B containment ®1 223 1 0 3 4.3
E Waste Characteristics . 4.4
Toxicity/Persistence ©3 8 9121518 1 0 18
Hazardous Waste @1 2345878 1 0 8
Quantity
/
Total Waste Characteristics Score 0 26
[5 Targets : 4.5
Surface Water Use @ 1 2 3 3 0 9
Distance to a Sensitive @ 1 2 3 2 0 8
Environment :
Population Served/Distance @ 4 6 8 10 1 0 40
to Water Intake - 16 18 20
Downstream 24 30 32 35 40
Total Targets Score 0 55
(8 wine [T is 45 munipty [G] x [& x [5]
ttiine (7] iso0. mutiply 2] x 3] x [ x (& 84,350
[ Divide line [E] by 64,350 and multiply by 100 Ssw=~ O

FIGURE 7

SURFACE WATER ROUTE WORK SHEET




Air Route Work Sheet .

AIR ROUTE WORK SHEET

Assigned Value Muiti- Max. Ref.
Rating Factor (Circle One} plier Score Score | ‘Section)
E Observed Release @ 45 1 0 45 51
Date and Location:
Sampling Protocol:
it ine [T] is 0, the S = 0. Enter on line [5].
it line [7] Is 45, then proceed to line [2].
_ Waste Characteristics 5.2
Reactivity and 01 23 1 3
Incompatibility
Toxicity 0123 9
Hazardous Waste 01 23 458678 1 8
Quantity
Total Waste Characteristics Score 20
3 Targets ) 5.3
Population Within i } 0 9121518 1 30
4-Mlle Radius 21 24 27 30
Distance to Sensitive 01 2 3 2 6
Environment
Land Use 012 3 1 3
Total Targets Score 39
m Multiply m x @ x @ 35,100
Divide line [4] by 35.100 and multiply by 100 Sa = 0
FIGURE 9
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s s?
Groundwater Route Score (Sg.) 76.97 5916.69
Surface Water Route Score (Sgw) 0 0
Air Route Score (Sa) 0 |
Sgw * Sow * S /////// 5916.69
Vs2, + 82+ W 76.92
\fsgw+s§w+s§ f173 =sy- ////////A a4 16

FIGURE 10
WORKSHEET FOR COMPUTING Sy,

i



A, B siatinin o MBS AL -

Fire and Explosion Work Sheet

Assigned Vaiue Muiti- Max. Ref.
Rating Factor (Circie Ono) plier Score score | (Section)
Containment 1 -3 1 3 71
@ Waste Characteristics 7.2
Direct Evidence 0 3 1 3
Ignitability 01 23 1 3
Reactivity 01 23 1 3
Incompatibility 01223 1 3
Hazardous Waste 0123 4586 7 8 1 8
Quantity
Total Waste Characteristics Score - 20
@ Targets 7.3
Distance to Nearest 0123 45 1 5
Population
‘Distance to Nearest 0123 1 3
Building
Distance to Sensitive 01 23 1 3
Environment
Land Use 012 3 1 k]
Population Within 0123 435 1 5
2-Mile Radius *
Buildings Within ; 0123 435 1 5
2-Milie Radius :
Total Targets Score 24
4 Muitiply [1] x x [3] 1,440
Divide line [4] by 1,440 and muitiply by 100 SFE = 0

FIGURE 11

FIRE AND EXPLOSION WORK SHEET
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Qirect Contact Work Sheet

Assigned Value Muitt- Max. Ref.
Rating Factor * {Circle One) plier Score Score | (Section)
Observed incident 0 45 1 45 8.1
it tine [1] s 45, proceed to line 0]
ittine [1] Is 0, proceed to line 0]
O] Accessivitity. o2 3 1 1 3 8.2
B containment @® 15 1 o 15| 83
E] Waste Characteristics 0
Toxicity @1 2 3 5 15 8.4
& Targets 8.5
Population Within a @1 2 3 45 4 0 20
1-Mile Radius
Distance to a @1 23 4 0 12
Critical Habitat
Total Targets Score "0 - 32
B it ine. [)- is 45, muttiory [7] x [1] x (1] 0
if tine m is 0, multiply m X m X m X m 21.600
E] Divide line m by 21,600 and multiply by 100 Spc = 0

FIGURE 12

DIRECT CONTACT WORK SHEET




ecology and environment, inc.
101 YESLER WAY, SEATTLE, WASHINGTON, 98104, TEL. 206/624-9537

Intemational Specialists in the Environment

DOCUMENTATION RECORDS
FOR
HAZARD RANKING SYSTEM

Instructions: The purpose of these records is to provide a convenient way

to prepare an auditable record of the data and documentation used to apply
the Hazard Ranking System to a given facility/site. As briefly as possible
summarize the information you used to assign the score for each factor
(e.g., "Waste Quantity = 4320 drums plus 800 cubic yards of sludges"). The
source of the information should be provided for each entry and should be a
biographical-type reference that will make the source used for the data
point easier to find. Include the location of the source and consider
appending a copy of the relevant page{s) for ease in review.

!

FACILITY NAME: Pasco Sanitary Landfill

LOCATION: Kahlotus Road and Highway 12
Pasco, Washington 99301

REVIEWER: Lynn Guilford
TDD: TDD F10-8701-04
ECOLOGY AND ENVIRONMENT, INC.
DATE: June 1987

recycled paper .

o



GROUND WATER ROUTE

1. OBSERVED RELEASE

la. Contaminants Detected (5 maximum) in Ground Water

Tetrachloroethylene was found in monitoring well EE2.
Trichloroethylene was found in mopitoring wells EE2, EE3, and JUB 2.
The \ewls toond  were S\gh\@«cqhﬂ\{ ovev dackground CIOR-c R)

- Rationale for attributing the contaminants to the facility:
These compounds, tetrachloroethylene and trichloroethylene, were not
found in background wells, but were only found in wells downgradient

and adjacent to zone A and the old landfill burn and demolition dis-
posal area. Paint wastes were disposed in Zone A. :

HRS Section Score: 45 (Ref. 1 psa

*x % k %k * * * * % %

2. ROUTE CHARACTERISTICS

2a. Depth to Aquifer of Concern

- Name and description of aquifer(s) of concern:
Waker dakle aguer,vhcentined, which oyerlies
Vabwwa Basalts,'Greundwater eoeevry 38§ xe €9.7 fteet
be\ow romld sorface ofr spe. See table y.\ m\i -Fgurq
Hd and” 43 of Reference 4 .gor description of geelegic
Uniky  gnd cress—Sections.

HRS Section Score: (Ref. )

2b. Net Precipitation

- Mean annual or seasonal precipitation (1ist months for seasonal):
- Mean annual lake evaporation rate (1ist months for seasonal):
- Net precipitation (subtract above figures):

HRS Section Score: (Ref. )

"\ A




2c. Permeability of Unsaturated Zone

- Soil type in unsaturated zone:

- Permeability associated with soil type:

HRS Section Score: (Ref. )

2d. Physical State

- Physical state of substance at time of disposal (or at present time for
generated gases):

HRS Section Score: (Ref. )

*k k % % k * *k * *k *

3. CONTAINMENT
3a. Containment

- Method(s) of waste or leachate containment evaluated:

- Method with highest score:

HRS Section Score: (Ref. )

*k k % * * * k * % *
/

4, WASTE CHARACTERISTICS

4.a Toxicity énd Persistence

- Compound(s) evaluated:

Compound | Toxicity | Persistence | Total |
Trichloroethylene 2 2 12
Tetrachloroethylene 2 2 12

- Compound(s) with highest score:

Tetrachloroethylene and Trichloroethylene

HRS Section Score: 12 (Ref. 2 )

Kl ,\’)’@




4b. Hazardous Waste Quantity
- Total amount of hazardous substance at the facility, excluding those
with a containment score of zero. (Give a reasonable estimate, even
if the quantity is above maximum.):

The total waste quantity is estimated to be approximately 47,000 drums.

- Basis of estimating and/dr computing waste quantity (must be docu-
mented quantity and not assumed):

Paint Wastes - 26,426 drums Pesticides - 425 drums

2,4-D Mfg. wastes - 5,080 drums Metal Finishing/Cleaning
Carcinogenics - 9 drums - 10,947 drums
Aromatic Tar -1,159 drums Solvents - 253 drums
Cadmium Waste - 11 drums Barium with Mercury

_ - 2,896 drums
HRS Section Score: 8 (Ref. 1,3,4,5)

* % % % % * *k * * *

5. TARGETS

5a. Ground Water Use

- Use(s) of aquifer(s) of concern within a 3-mile radius of the facility:

Ground water is used for drinking water and irrigation within three
miles of the site. Some of the wells used for drinking water are be-
yond the perimeter of the public water supply system.

/

HRS Section Score: 3 (Ref. 6

’7’ 3
9,10,11,12,13)

5b. Distance to Nearest Well & -

- Location of nearest well drawing from the "“aquifer of concern" or occu-
pied building not served by a public water supply:

SW 1/4, NW 1/4, Section 22, Township 9N, Range 30E.

- Distance from site to above well or building:

The well is on site, approximately 800 feet north of monitoring wells
EE2, EE3, and JUB 2, which are contaminated.

HRS Section Score: 4  (Ref. 11,13 )

3- 1
/\/\




5c. Population Served by Ground Water within a 3-Mile Radius

- Identify water supply well(s) drawing from the "aquifer of concern”
within a 3-mile radius and populations served by each: .

See sheeXx HA
TAc\ 1048

- Compute land area irrigated by supply well(s) drawing from the,
"aquifer of concern" and convert to population (1.5 people per acre):

See Sheeds 4B.C,D

- Total population served by ground water:

Iwn*\ﬂ%10=\5%68

HRS Section Score: 40 (Ref. 7,8,9,
10,11,12,13,14)
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la.

2a.

2b.

SURFACE WATER ROUTE

OBSERVED RELEASE

Contaminants Detected in the Surface Water at the Facility or Down
Gradient from It (5 maximum)

No observed release.

Rationale for attributing contaminants to the facility:

HRS Section Score: (Ref. )

* k k k k k k k k *

ROUTE CHARACTERISTICS

Facility Slope and Intervening Terrain

Average slope of facility/site in percent:

The site is relatively flat (less than 1%).

Name description of nearest down-slope surface water:
The only down slope water within two miles is a man-made dairy pond.

Average slope of terrain between facility and above-cited surface water
body in percent:

!

The average slope is less than 1%.

Is the facility located either totally or partially in surface water?
Yes / No (circle one)

Is the facility completely surrounded by areas of higher elevation?
Yes / No (circle one)

HRS Section Score: 0 (Ref. 1,12,13)

1-Year 24-Hour Rainfall in Inches

Less than 0.75

HRS Section Score: 0 (Ref. 2 )

/)/HA




2c.

2d.

3a.

4.

Distance to Nearest Down-slope Surface Water

The man-made dairy pond is approximately 1,500 feet southwest of the
site. No natural water is located within two miles of the site.

HRS Section Score: 0 (Ref. 1,12,13,
15,16)

Physical State of Substance at Time of Disposal

No known waste is available to surface water migration.

HRS Section Score: 0 (Ref. 1 )

* k k % k k k k %k %k

CONTAINMENT

Containment

Method(s) of waste or leachate containment:

A1l known hazardous wastes have been covered.

Method with highest score:

A1l known hazardous wastes are covered with three feet of soil, four
mil polyethylene sheeting, and capped with an additional two feet of
soil.

i

HRS Section Score: 0 (Ref. 1 )

* %k k %k k k *k %

WASTE CHARACTERISTICS

4a. Toxicity and Persistence

- Compound(s) evaluated:

Compound . | Toxicity | Persistence | Total

4




4b.

ba.

5b.

~ Compound(s) with highest score:'

No known compounds are available to migration.

HRS Section Score: 0 (Ref. 1 )

Hazardous Waste Quantity

Total amount of hazardous substance at the fatility/site, excluding
those with a containment score of zero. (Give a reasonable estimate,
even if the quantity is above maximum.):

No known waste is available to surface water migration.

Basis of estimating and/or computing waste quantity (must be documented
and not assumed): _ ‘

HRS Section Score: 0 (Ref. 1 )

* k k % k k *k * % %

TARGETS

Surface Water Uses

Use(s) of surface water within 3-miles downstream of the hazardous sub-
stance:

No natural surface water is used within two miles of the site and no
known hazardous wastes are available to migration.

Is there tidal influence? Yes / No (circle one)

- HRS Section Score: (Ref. 1 )

Distance to Sensitive Environment

Distance to 5-acre (minimum) coastal wetland, if 2 miles or less:
Distance to 5-acre (minimum) fresh-water wetland, if 1 mile or less:
Distance to critical habitat of federal endangered species or national

wildlife refuge, if 1 mile or less:

HRS Section Score: 0 (Ref. 1

,\”4
A



5c.

Population Served by Surface Water

Location(s) of water-supply intake(s) within 3 miles (free-flowing
bodies) or 1 mile (static bodies) downstream of the hazardous substance
and population served by each intake:

No known wastes are available to surface water. No natural surface
water is located within two miles of the site.

Compute land area irrigated by above-cited intake(s) and convert to
population (1.5 people per acre):

Total population served: O

Name and description of nearest above-cited water bodies:

Distance from probable point of entry to above-cited intakes (stream
miles):

HRS Section Score: 0 (Ref. 1,12,13,
15,16)

*x % * k * %k x % *x %



AIR ROUTE

1. OBSERVED RELEASE

la. Contaminants Detected in Ambient Air

None observed.
- Date and location of detection of contaminants:
- Method used to detect contaminants:
- Rationale for attributing contaminants to the site:

HRS Section Score: O

* k k k k k Kk k *k %

2. WASTE CHARACTERISTICS

2a. Reactivity and Incompatibility

- Most reactive compound:

- Most incompatible pair of compounds:

-

HRS Section Score:

2b. Toxicity
- Most toxic compound:

Compound | deicity |

HRS Section Score:

2c. Hazardous Waste Quantity

- Total quantity of hazardous waste at the facility/site:

(Ref. 1,15

(Ref.

(Ref.




3a.

3b.

3c.

Basis of estimating and/or computing waste quantity:

TARGETS

HRS Section Score: (Ref.

* * kx k * * k* * % %

Population Within 4-mile Radius

Enter data under respective radius and indicate how determined::

| 0 to 4 miles | 0 to 1 mile | O to 1/2 mile | O to 1/4 mile

Distance

HRS Section Score: “(Ref.

to Sensitive Environment

Distance

Distance

Distance
less:

Land Use

Distance

Distance
miles or

Distance

to 5-acre (minimum) coastal wetlands, if 2 miles or less:

to 5-acre (minimum) fresh-water wetland, if 1 mile or less:

to critical habitat of an endangered species, if 1 mile or

!

HRS Section Score: (Ref.

to commercial/industrial area, if 1 mile or less:

to national or state park, forest, or wildlife reserve, if 2

less:

to residential area, if 2 miles or less:

Distance to agricultural land in production within past 5 years, if 1
mile or less:

; il




- Distance to prime agricultural land in production within past 5 years,
if 2 miles or less: '

- Is a historic or landmark site (National Registér of Historic Places
and National Natural Landmarks) within the view of the site:

HRS Section Score: (Ref. )




FIRE AND EXPLOSION

FIRE MARSHAL'S STATEMENT:

This site poses no fire/explosive potential (Ref. 16).

1. CONTAINMENT

- Hazardous substance present:
- Type of containment, if applicable:

HRS Section Score: (Ref. )

* k k k k k kx *k *k *

2. WASTE CHARACTERISTICS

2a. Direct Evidence

- Type of Instrument and Measurement:

HRS Section Score: (Ref. )
2b. Ignitability
- Compound considered: /
HRS Section Score: (Ref. )
2c. Reactivity
- Most reactive compound:
HRS Section Score: (Ref. )

2d. Incompatibility

- Most incompatible pair of compounds:

HRS Section Score: (Ref.




2e. Hazardous Waste Quantity

- Total quantity of hazardous substance(s) at the facility/site:
- Basis for estimating and/or computing waste quantity:

HRS Section Score: (Ref.

*x k k k * k k k * %k

3. TARGETS

3a. Distance to Nearest Population

HRS Section Score: (Ref.

3b. Distance to Nearest Building

HRS Section Score: (Ref.

3c. Distance to Nearest Sensitive Environment

- Distance to wetlands:

- Distance to critical habitat:

HRS Section Score: (Ref.

3d. Land Use

- Distance to commercial/industrial area, if 1 mile or less:

- Distance to national or state park, forest, or wildlife refuge, if 2
miles or less: '

- Distance to residential area, if 2 miles or less:

- Distance to agricultural land in production within past 5 years, if 1
mile or less:




- Distance to prime agricultural land in production within'past 5 years,
if 2-miles or less:

- Is a historic or landmark site within view of the site?
Yes / No (circle one)

HRS Section Score: (Ref. )

3e. Population Within 2-Mile Radius

HRS Section Score: (Ref. )

3f. Buildings Within 2-Mile Radius

HRS Section Score: (Ref. - )




DIRECT CONTACT

1. OBSERVED INCIDENT

la. Date, Location, and Pertinent Details of Incident

No observed incident reported.

HRS Section Score: 0 (Ref. 1,15 )

-

*x k k * * k¥ * * * %

2. ACCESSIBILITY

2a. Describe Type of Barrier(s)

Site is not fenced. However, the operator's residence is on site.

HRS Section Score: 1 (Ref. 17 )

* x k * k k¥ * * *x *

3. CONTAINMENT

3a. Type of Containment, if Applicable

The known hazardous waste is covered with three feet of soil, four mil
polyethylene sheeting, and capped with an additional two feet of soil.

i

HRS Section Score: 0 (Ref. 1 )

* k k * k k k *k k %

4. WASTE CHARACTERISTICS
4a. Toxicity
- Compounds evaluated:
Compound | Toxicity |

No compounds available for contact.

- Compound with highest score: (q

HRS Section Score: 0 (Ref. 1 )




5a.

5b.

*k k k k k k k Kk Kk %k

TARGETS

Population Within 1-mile Radius of Site

No combounds available for contact.

HRS Section Score:

Distance to Critical Habitat (of Endangered Species)

HRS Section Score:

*x Kk Kk k k k k kx k %k

(Ref. ~1

(Ref.
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SUBJECT: Municipal Landf111 Supp entation
- FROM: Scott Parrish, Chief/ /
Hazard Ranking and ILiét4ng Branch

TO: The Record

In an effort to ensure that the worst sites are being
addressed first, the Agency has elected to require some
special documentation for sites considered to be municipal
landfills. This position was detailed in an August 21, 1987
memorandum from Henry Longest II to the Regional Offices.
Consequently, for each municipal landfill being proposed in
Update #7 to the National Priorities List, a cover letter is
being included with the Hazard Ranking System package. This
cover letter summarizes the health and environmental concerns
at the landfill. Specifically, the cover letter examines the
site history to indicate the types of materials disposed or
believed disposed at the site (if known), presents any monitoring
data indicating a release from the site, and provides a general
assessment of the environmental and public health risks at the
site.

Attached is the municipal landfill cover letter for this
site.

Attachment




PASCO SANITARY LANDFILL

The Pasco Sanitary Landfill covers 250 acres and is located 1.5 miles
northeast of Pasco, Washington in an area dominated by irrigated agricultural
fields and range land. The landfill is privately owned and operated and was
converted from a waste burning dump to sanitary landfill in 1971, In 1972,
Resource Recovery Corporation leased a portion of the landfill and operated a
regional hazardous waste disposal site under a Washington Department of
Ecology (Ecology) permit until December 1974 when the lease terminated.

Over 47,000 drums of various hazardous substances were deposited in the
leased portions of the 1andfill and covered by three feet of soil. Wastes
known to be deposited include chlor-alkali sludge, paints, resins, herbicide
manufacturing wastes, caustics, and empty pesticide containers.

In a 1985 site inspection by EPA, tetrachioroethyiene (32 ppb) and
trichloroethyliene (480 ppb) were detected in monitoring wells-on site. When
sampled in 1986 by EPA, low-level organics contamination was detected in three
domestic wells downgradient of the landfill. Further investigation by EPA in
1987 revealed that levels of tetrachloroethylene had increased to 72 ppb in an
on-site monitoring well and trichloroethylene had increased to 1900 ppb, also
in an on-site monitoring well. Low-level organics contamination was detected
in only one domestic well downgradient at levels much lower than drinking
water standards. Highly variable levels of inorganics had been detected in
the 1985, 1986, and 1987 on-site groundwater samples. The variability has been
attributed to siltation, different sampling techniques, and a highly
channelized groundwater flow beneath the landfill.

The Pasco Sanitary Landfill poses potential risks to the environment and
public health. There is a drinking water well on site which supplies water to
two nearby residences. Low level organics contamination has been detected in
nearby drinking water wells, although it is not clear at this time whether
this contamination can be directly attributed to the landfill. Groundwater is

used by over 1,000 people within three miles for drinking and is also
irrigate almost 10,000 acres of land. I S0 used to

The Tandfill is currently operating under an Ecology i i
111 J permit and is under
an Ecology administrative order to conduct a quarterly groundwater monitoring

program using on-site monitoring wells. In addition i
P ronosed for exmamaren g » the landfill had been
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ABSTRACT

Ecology and Environment, Inc. (E&E), Seattle, Washington conducted a
Field Investigation at the Resource Recovery Corporation Waste Disposal
Site in Pasco, Washington during July and August 1985. The investigation
was designed to determine if industrial wastes buried at the site between
1972 and 1974 had migrated from several known buried disposal zones.

Resource Recovery Corporation (RRC) received and disposed of several
million gallons of 1iquid industrial wastes consisting primarily of chlor-
alkali sludge, acidic metal cleaning and metal finishing wastes, paints,
resins, resin by-products, cutting oil, and other industrial materials; and
50,000 drums of material, including herbicide manufacturing wastes, paint
and oil sludges, caustics, and empty pesticide containers.

Two monitoring wells were installed by E&E during this investigation
downgradient of the ground water flow beneath each of the four disposal
zones. One upgradient well was completed to establish background levels of
contaminants. -

Stainless steel monitoring wells were constructed and developed, and
sampled together with several nearby existing monitoring wells. Ground
water samples were collected for standard Hazardous Substance List (HSL)
compounds and herbicides, and analyzed using the Environmental Protection
Agency's Contract Laboratory Program (CLP) and EPA Region X Laboratory.

Soil samples were analyzed for the same parameters as ground water
except for HSL volatile organic compounds. Soils in the area consisted
primarily of sands and gravels from the surface to the maximum vertical
extent of drilling, approximatley 100 feet below grade. Measured ground
water elevations verified that the ground water gradient is to the
southwest. Ground water was encountered between 40 and 77 feet below the
land surface.

No evidence of herbicide or herbicide waste migration was found and
only trace amounts of other contaminants were detected outside burial
zones. There are no potable water wells within one mile downgradient of
the site and it appears unlikely that nearby irrigation wells could be
adversely affected.’

Annual or biannual sampling and laboratory analyses of ground water
collected from on-site monitoring wells is recommended as a precaution
designed to detect any changes in water quality.
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1.0 INTRODUCTION

A Field Investigation (FI) was conducted at the Resource Recovery
Corporation Waste Disposal Site in Pasco, Washington during July and August
1985. The FI was conducted by the Ecology and Environment, Inc. (E&E)
Seattle Field Investigation Team (FIT) in accordance with the United States
Environmental Protection Agency (EPA) Technical Directive Document RIO-
8410-14.

Resource Recovery Corporation received and disposed of 50,000 drums
and several million gallons of 1iquid industrial wastes in five burial
zones at a site in Pasco, Washington between 1972 and 1974, Liquids were
evaporated to dryness from both 1ined and unlined ponds; the remaining
sludges were buried beneath layers of soil, polyethylene sheeting, and
capped with an additional soil layer. Drums were stacked and buried with a
similar Tiner system. Ecology and Environment, Inc.'s Seattle FIT
installed nine monitoring wells and submitted both soil and ground water
samples to EPA Contract Laboratories for analyses in an effort to determine
if contaminants had migrated out of the burial zones.

Summarized in this report are 1nvéstigation objectives and tasks, site
history, environmental characteristics, sampling techniques and
methodology, results of the investigation, analytical data, and conclusions
and recommendations relevant to selection of future monitoring and/or
cleanup activities.

The primary source of information for this report is data collected
during the FI. Other data, primarily those generated during previous E&E
site inspections of tﬁe facility, are used to complement and supplement the

FI data base where appropriate.
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2.0 INVESTIGATION OBJECTIVES AND TASKS
2.1 Objectives

The Field Investigation (FI) of Resource Recovery was designed to:
1) determine if wastes disposed of on-site by burial have migrated outside
of the burial zones; 2) identify any contaminants found, and if possible,
the source or sources; and 3) determine if further investigation of this
site is necessary and recommend the form such future work should take based
on data generated in this study. The overall investigative strategy is
presented in Figure Z2.1.
2.2 Tasks

To accomplish the above objectives, the FI was divided into five
primary tasks. Brief summaries of the objectives of each task and the
activities conducted are given below:

Task 1 - Project-Initiation and Management

The purposes of this task were to solicit input from appropriate EPA,
Washington State Department of Ecology (DOE), Franklin County personnel,
and E&E project team members to define and initiate preparation of key
project plans. Activities included project kickoff meetings, site recon;
naissance, and preparation of the project work plan, quality assurance
(QA) plan, health and safety plan, and sampling plan..

Task 2 - Initial Site Definition

" The objective of this task was to obtain information and provide an
initial description of the physical conditions at the Resource Recovery
disposal site to develop of the detailed field investigation described in
Task 3. Specific activities included compilation and review of existing
chemical data for the site, preparation of a site map, and preliminary

characterization of the site hydrologic features. Information for this
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Figure 2.1 Investigation strategy, Resource Recovery Corporation, Pasco, Washington.




task was derived primarily from previous EPA activities at the site and
reports prepared for the Department of Ecology by JUB Engineers, Inc. of
Kennewick, Washington on the Pasco Sanitary Landfill (PSL), which contains

within its boundaries the Resource Recovery disposal areas.

~ Task 3 - Detailed Site Investigations

Objectives of this task were to provide a description of the nature
and extent of chemical contamination outside burial zones at the site and
to create a data base sufficient for evaluation of potential future
monitoring and/or cleanup activities. To accomplish these objectives,
three phases of field activities were conducted: 1) soil and ground water
characterization of each disposal zone and evaluation of the extent and
magnitude of contamination immediately adjacent to each zone; 2) hydrogeo-

logic characterization of ground water beneath the site; and 3) sampling

monitoring wells constructed for the Pasco Sanitary Landfill by JUB

Engineers, Inc.

Task 4 - Site Evaluation

Compilation, summarization, and interpretation of data collected at
the site during the FI, and previous EPA (E&E) and JUB investigations were
the objectives of this task. Activities included quality assurance (QA)
review of the FI data base; compilation of chemical data and interpretation
of the distribution and magnitude of contaminants in sediment and ground
water; definition of ground water flow direction; and identification of
specific sources and receptors of contamination. Emphasis was placed on
investigating Resource Recovery burial zones and not landfill activities
within the boundaries of the Pasco Sanitary Landfill.

Task 5 - Field Investigation Final Report

This report.
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3.0 SITE HISTORY AND DESCRIPTION

This section summarizes pertinent background information and specific
data related to the historical activities of Resource Recovery Corporation.
Only those factors that may directly affect the potential for dispersal of
buried wastes were considered.

3.1 Site Location

Resource Recovery Corporation's hazardous waste burial zones are
within the boundaries of the Pasco Sanitary Landfill, located approximately
1.5 miles northeast of the City of Pasco, Washington. The landfill 1is in
the southwest quarter of Section 15, and the northwest quarter of Section
22, Township 09 North, Range 30 East, Willamette Meridian, Franklin County,
Washington (Figures 3.1 and 3.2). The nearest cross streets are Kahlotus
Road and Washington State Route 12. The latitude is 46°15'07"N and the
longitude is 119°03'13"W (1, 2).

3.2 Site History

Pasco Sanitary Landfill, originally known as the Basin Disposal
Company dump site, was owned and operated by John Dietrich as a municipal
waste open burning dump from 1956 to 1971. In 1971 all burning was halted
and the site was converted into a sanitary landfill. In 1974, Pasco
Sanitary Landfil1 began accepting large quantities of septic wastes for
open pit disposal. In 1981, Larry Dietrich took over as owner and operatdr
of Pasco Sanitary Landfill (3). The site is currently operated as an
active landfill.

Resource Recovery Corporation (RRC) was formed by a partnership
between Basin Disposal Company and Chemical Processors, Inc., of Seattle
(Larry Dietrich, Waste Site Operator/Manager). RRC leased a portion of the

Pasco Sanitary Landfill (PSL) in 1972 and began operations as a regional
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hazardous waste disposal site under a Washington Department of Ecology
Permit No. 5301 issued March 21, 1973 (4). The site accepted potentially
hazardous wastes from various sources between early 1972 and December 1974.

3.3 Waste Management Practices

According to recent interviews and past records (5, 6, 7), RRC, at
least to some degree, segregated wastes into five zones at the disposal
site (Table 3.1 and Figure 3.3). A portion of the site, hereafter referred
to as Zone A, had been used for disposal of paint wastes prior to the
Resource Recovery takeover. Resource Recovery records stated that drums
were stacked on end, usually three levels high after their operation began.
The space between drums was backfilled with common debris, empty pesticide
drums, and small, unidentified amounts of waste. The PSL pit is reported
to contain drums of paint wastes, pesticide residues, wood treatment
wastes, used etching solutions, metal castings wastes, and laboratory
chemicals. No free liquids were discharged into this pit. Maximum burial
depth of Zone A is reported to be less than 30 feet below the present
surface. The west side of Zone A was utilized for open burning of muni-
cipal waste, which was intermittently compacted. The burned area extends
approximately 75 feet from the western edge of the zone. A burial area
reserved for large disposal 1fems, such as cement walls from building
demolition and empty fuel oil tanks, extends for 100 yards from the east
side of Zone A. |

Zone B is the burial site for over 5,000 herbicide waste drums from
Rhodia (Rhone-Poulenc) Chemical Company, Portland, Oregon. The majority of
drums contained 2,4-D Bleed, 2,4-DCP Tar, and MCPA waste. The composition

of these materials is itemized in Table 3.2.



TABLE 3,1

UASTE QUANTITIES AMD BURIAL LOCATION (3)

Dimensions Estimated
Location Lining Waste Types Quantity Units
Zone A 250' x 150°' Acids 544 drums
Aromatic Tars 160-248 drums
bottom unlined Carcinogenics (unspecified) 9 drums
top lined Caustics 8,774 drums
Cadmium 11 drums
Metal Finishing 244-304 drums
0i1 Sludge 433 drums
Paint 10,258-24,200 drums
Pesticides 425 drums
Pesticide Containers (empty) 791-863  drums
Zone B 85' x 85°' Z,4-D Manufacturing Z,011-5,080 drums
bottom unlined
top lined
Zone C 110' x 110° Acids 7,000 drums
: Acid Metal Cleaning 2,301,560 pounds
bottom unlined Lime Phenol 684,967 gallons
top lined Metal Cleaning 185,162 gallons
Metal Finishing 17,000-35,724 gallons
Metal Finishing 1,460,602-1,949,65Z pounds
Zone D 105' x 105°' Aromatic Tar 499,270 pounds
Cutting Qil 76,350-84,300 gallons
bottom unlined Fertilizer Manufacturing 228,288 pounds
top lined Q0ily Sludge 6,000-66,340 gallons
Paint 72,475-497,418 pounds
Paint 66,516-95,711 gallons
Plywood Resin 1,393,380-2,215,440 . pounds
Solvents 12,648 gallons
Zone E 180' x 180" Chlor-Alkali Sludge 10,500-11,58¢2 Tons
bottom and
top lined
Unknown Acid Sludges 1,000 gallons
Acid Wash Solution 312,350 pounds
Benzoic Acid and Tar 176,000 pounds
Chemistry Lab Reagents 1 drum
Chrome Rinse Water 700,901 -pounds
OCP Tar 8,790 gallons
Etching Solution 1,914 barrels
Lime Sludge 80-160 drums
MCPA Bleed 104,318-327,000 gallons
MCPA Tar Z,965-3,037 drums
939 drums
2,813 barrels
. 680 © pails
Metal Casing Wastes 3,300-5,760 drums
Misc.Lab Chemicals 29 small
containers
NH,+ and NaOH Chemical Solutions 17,238 gallons
0ity Sludge . 116,680  pounds
Miscellaneous 435 drums
Pesticide Containers 1,045 each
Resin Manufacturing 392,553 gallons
Solid Caustic Soda 44,550 pounds
Wood Treatment/Preservative 238 drums plus
Sludges 294,662 gallons
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TABLE 3.2
COMPOSITIONS OF SOLID WASTES FROM
PRODUCTION OF RMODIA HERBICIDES (8)

Waste Name Composition )
2,4-D Bleed 2,4-D (as sodium salt), 40
chlorophenols, 20
tars 40
2,4-DCP Tar 2,4,6-trichlorophenols 20-30
dichlorophenols 25-35
para-chlorophenol 0- 5
tars 35-45
MCP Tar MCPA acids (as sodium salts) ' 30
chlorinated cresols and other organics 40
caustic 15
sodium chloride 5

Drums were reportedly stacked at least three tiers high in this zone.
However, newspaper photographs show drums stacked four high. Zone B was
created by digging into the south side of a small plateau. The earthen
surface above this zone is on the same level as the land to the north.
Ground level south of the zone is at the same level as the base of the
stacked drums.

Records provide conflicting information regarding the area coveréd by
adjoining Zones C and D. Certain records indicate three zones existed in
this area. According to Mr. L. Dietrich, only two 1iquid waste ponds were
used. - Zone C was an unlined pond used for evaporation of water from 1ime
sludge, ammonia water, metal cleaning acids, and chrome plating wastes.
Zone D is listed as an unlined pond used to hold liquid paint, oil,

solvent, plywood resin, aromatic tar, pesticide, and fertilizer wastes.
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Zone E was a lined chlor-alkali evaporative sludge pond that received
approximately 12,000 tons of mercury-contaminated magnesia and barium
sulfate liquors. The aqueous component of these wastes was removed by
evaporation. No other kinds of wastes or waste materials were added to
this pond.

Unsubstantiated reports claim that unsealed and leaking drums were
received for disposal by RRC from Rhodia. However, Mr. L. Dietrich has
stated that Rhodia drums were all new and in excellent condition.

On closure of the site in 1974, all zones were covered with three feet
of soil, four mil polyethylene sheeting, and capped with an additional two

feet of soil (9).
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4.0 ENVIRONMENTAL CHARACTERISTICS
4.1 Physical Setting

RRC's hazardous waste disposal site is located in a sparsely populated
rural area. Approximately 35 people Tive within a one-mile radius of the
site. Pasco Sanitary Landfill covers 250 acres. The surface areas of the

five burial zones shown in Figure 3.3 are listed below (10):

Zone Area

Zone A 36,510 sq. ft. (0.84 acres)
Zone B 6,962 sq. ft. (0.16 acres)
Zone C 11,758 sq. ft. (0.27 acres)
Zone D 10,674 sq. ft. (0.25 acres)
Zone E 32,050 sq. ft. (0.74 acres)

The landfill is surrounded by irrigated agricultural fields and range

‘land. Eighteen wells pump water for irrigation within a one-mile radius.

4.2 Meterology

The Cascade Mountains west of the Kennewick-Pasco-Richland (Tri-
Cifﬁes) area obstruct the easterly flow of ocean-moistened air. The Rocky
Mountains and ranges in southern British Columbia effectively block severe
winter storms which move southward across Canada. The result is that the
Tri-Cities area has a very dry climate with mild winters and hot summers
(11).

The mean annual precipitation is 6.73 inches with an annual range of
4.05 to 12.90 inches. Maximum precipitation in a 24-hour period was 1.91
inches, recorded in 1957.

The Tri-Cities area has a mean annual snowfall of 14.0 inches, which
falls mostly in January. Snowfall 1in measurable amounts can be expected

from November to March.
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Evaporation potential is approximately 60 inches per year with 80% of
all evaporation occurring from May to October. Temperature extremes range
from winter lows of -27°F to summer highs of 115°F. Normal westerly air
patterns produce mean winter low temperatures of 22°F and mean summer high
temperatures of 92°F. There are 56 days per year with a maximum tempera-
ture greater than 90°F and 117 days per year with a minimum temperature
less than 32°F.

Subsurface soil temperatures have been measured at the landfill (7)
and are shown in Figure 4.1. Mean winter relative humidity ranges from 58-
80% as compared to the summer mean relative humidity of 31-59%.

Winds are predominately from the west-northwest in summer months w%th
a mean windspeed range of 7.5-9.0 mph, and from the northwest in the winter
months with a mean windspeed range of 6.0-7.0 mph. Gusts from the south-
west and south-southwest of over 70 mph have been recorded, with little
variance between summer and winter maximum wind speeds.

4.3 Regional Geology

Well logs and past geological studies have provided information on the
regional shallow geology (7, 12, 13, 14). Soils and sediments beneath the
Tri-Cities area vary in composition and origin to include: Eolian (wind
transported) silts, and Tacustrine deposits of silts and clays. These
deposits form multiple layers having variable degrees of compaction, cemen-
tatibn, and constituent sizes. Depths to which these deposits extend is
unknown.,

Underlying these sediments is the Yakima Basalt Formation. It

~consists of numerous lava flows ranging from a few feet to over 200 feet in
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thickness. It is not certain what formations underly the Yakima Basalt in
this area. Table 4.1 presents a generalized summary of the regional
geologic units.

TABLE 4.1
DESCRIPTION OF GEOLOGIC UNITS

Geologic Unit Depth Permeability
Sub-Unit (feet) Description (cm/sec)
Eolian Sand & Silt Surface Light brown. Very fine 1073-1073

sands & silts.

Touchet Formation 0- 40 Light to medium brown. 1073-1073
Very fine to medium
grained sands.
Occasionally slightly to

very silty.

Pasco Gravels 40- 60 Dark grey. Locally fine Greater
to coarse grained sands than 10'3
with occasional gravel

Ringold Formation . 60-100 Dark grey. Medium to Greater

Ringold Sands coarse grain with gravel. than 103

Gravel increasing and
getting coarser with

depth.
Ringold Gravels 100-110 Tan gravel with sand. Greater
than 1073
Ringold Clays 110-140 Blue Clay. Greater
than 1073
Yakima Basalt 140+ Basalt 1072-1073

Figure 4.2 shows the geologic cross-section locations and Figure 4.3
the corresponding cross-sections from the RRC disposal area (7).

The surficial soils (approximately 0-5 feet in depth) of the PSL fall
into three major categories: Sagehill very fine sandy loam, Kennewick silt

loam, and Quincy loamy fine sand.
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Sagehill and Kennewick soils are known to have slow to moderate perme-
abilities and high water capacity. The potential for water and wind
erosion of this soil is moderate.

Quincy soil has a high water permeability and Tow water capacity.
This soil type has only a slight risk of water erosion, but potential for
wind erosion is severe.

No data on the organic carbon concentration of these surface and
subsurface soils at the site is available; in general these types of soils
have low organic carbon content.

4.4 Hydrogeology

Ground water flow was estimated in a 1981 study by JUB Engineers,
Inc., 2810 W. Clearwater Ave., Kennewick, WA (15), utilizing nine irriga-
tion wells ranging from 1,000 to 5,600 feet from the center of the landfill
(Figure 4.4). Wells were sampled April 24 and 25, 1981. Ground water
flows were to the southwest with a gradient of 3.7 feet per 1,000 feet.

Subsequent testing of wells installed by JUB Engineers, Inc. specifi-
cally for monitoring the PSL site confirm that this flow pattern was
unchanged through a period of quarterly and then annual sampling episodes
as illustrated in Figure 4.5, Well casings were constructed of two-inch
PVC pipe with screw joints below the water table and glued joints above.
Bentonite seals were placed just above the water table, at twenty feet
below grade, and at the surface. Two screens were set in each well. JUB
well construction details are presented in a JUB summary report (14).

Depth to ground water below land surface of the wells constructed by

JUB is shown in Table 4.2.
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Figure 4.4 Contour map showing elevation of ground water, in feet AMSL,
at Resource Recovery study area, on April.24-25, 1981, adapted
from JUB report (15).

20

l,
l\




: - -\ ,'- k
g w— i »

- - - -'
- _ . - H

€ [Control Well

3a6.6@ N\
2 %

2 o 500 1000 FEET
| e —)
LEGEND _ SCALE

et Location and name of Resource
Lvd Recovery burial zone

',,‘ Municipal waste disposal zones +
N

—=--—= Boundaryof Pasco Sanitary Landfill

=351= Contour showing ground water .
- elevation, in feet AMSL ecology and environment, inc.
346.6  Eleva.ion of ground water at SEA WA
#4 monitoring well, in feet AMSL

Joss R10-8410-
@ Location and number of existing 8 14
monitoring well

owew Q. Pippenger | o= 10/11/85
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TABLE 4.2
GROUND WATER LEVELS
DECEMBER 1982

Depth Below Surface Ground Water

Well Surface Elevation Elevation
Number (feet) (AMSL ) * (AMSL)

JUB 1 64.5 413.9 349.43
JUB 2 56.5 406.2 349.70
JUB 3 68.7 419.1 350.4

JUB 4 38.5 392.75 354.30
JUB Control 49 410.1 360.95

*AMSL - Above Mean Sea Level

A ground water mound may exist 1,500 feet to the_southeast of the site
to form the Tomlinson Dairy Pond. Existing wells do not provide sufficient
information to estimate the effect of this ground water mound on the direc-
tion of flow south of the site.

There are fifteen water and power resource service monitoring wells
withing a four mile radius of the site, however, none are downgradient of
the site.

Currently, eighteen operational irrigation circles exist within a one

‘mile radius of the PSL which rely on ground water for water supply. Irri-

gation has had and will continue to have a significant impact on the
hydrogeology in this area. Between 1950 and 1974-5 the water table in this
area rose approximately ten feet but has dropped about five feet since
1975. Projected irrigation demands have been incorporated into models, the
results of which predict a continuing drop in ground water elevation

through the year 2000 (15).
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4.5 Surface Water

There is no surface water on or adjacent to the Pasco Sanitary
Landfill (PSL). The topography of the site could lead to some localized
drainage patterns, but the high permeability and climatic conditions of the
area sustain vertical drainage patterns.

A dairy pond, approximately 2,000 feet south-southwest of the disposal
area, and the Snake and Columbia Rivers, each approximately 15,000 feet
southeast and southwest, respectively, of the disposal zones are the

surface water bodies closest to the site.

4.6 Demography

RRC is situated in a sparsely populated section of Franklin County..

According to 1980 U.S. Census data, approximatey 1,900 people reside within
one mile of the site, 6,300 people within two miles and 16,000 within four
miles.

- Approximately twelve domestic and commercial wells, and eighteen irri-
gation wells exist within a one mile radius of the site. The total popula-
tion served by the domestic wells is estimated to be 100 people. The
closest major population center is the City of Pasco, approximately 1.5
miles southwest of the site. The primary water supply for Pasco residents
is the Columbia River. The single méSt important natural resource in the
site vicinity is agricultural land. |

4.7 Aerial Photography

Aerial photographs of the RRC site were examined to identify historic
areas of activity. Three black and white photographs were obtained from

the EPA.
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Date ' Approximate Scale
August 3, 1970 1" = 250"
May 11, 1973 1" = 335'
April 12, 1978 1" = 185"

Photographic evidence indicates no activity in burial zone areas prior

to 1970. Activity is indicated in all zones in the 1973 photo except for

identification of only one 1iquid waste pond at Zone CD. The 1978 photo

‘'shows no active RRC burial zones, but indicates ground scarring and fill

over each. Photographs are presented in Appendix A.
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5.0 FIELD INVESTIGATION

5.1 Introduction

Tasks 1 and 2 were completed with the preparation of the Proposed
Sampling Plan for the RRC FI in June 1985 (16). Task 3 consisted of on-
site field work required to define the nature and extent of environmental
contamination adjacent to known hazardous waste burial zones. Task 4
consisted of collection and review of data gathered during Task 3 and
interpretation of these results, integration with historical data and
discussion of the environmental fate of contaminants encountered. Task 5
is complete with publication of this report. _

5.2 Detailed Site Investigation

Field work began on July 10, 1985 and proceeded through August 8, 1985
and was designed to establish a data base of sufficient quantity and
quality to permit detailed evaluation of contaminant dispersal or leaching
from burial zones. A series of subtasks were completed during E&E's acti-
vities at the site.

5.2.1 Surveying/Ground Water Elevation Verification

Existing monitoring wells were resurveyed using a Pentax theodolite
and surveyor's chain to verify 1ocatibns and elevations. Burial zones were
also resurveyed, repeating a 1980 survey by A.D. Stanley and Associates of
Pasco, Washington (commissioned by Resource Recovery Corporation) to detail
burial zone lTocations. Ground water levels in the five existing moni-
toring wells and water supply well (WSW) were measured and plotted (Figure
5.1). This data was used to verify the ground water contours from other
investigators. New E&E monitoring well Tocations, on the downgradient
perimenters of each burial zone, were based on results of the E&E survey.

An upgradient background well location was also established.
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5.2.2 Well Drilling and Installation

The objective; of this sub-task were to: 1) provide a detailed
chemical description of the subsurface geological and ground water environ-
ment downgradient of each burial zone; and 2) evaluate the magnitude of
chemical contamination from each burial zone. Nine monitoring wells were
instailed to achieve these objectives (Figure 5.2). Monitoring wells 2
through 9 were positioned within 25 feet of surveyed burial zone peri-
meters. Monitoring well 1 (background) was located 420 feet southeast of
the JUB control well and 1,250 northeast of the closest RRC burial zone.
5.2.2.1 Soil Boring and Soil Sample Collection

Each boring was advanced to at Teast 22 feet below the ground water
table using a six-inch inside diameter hollow stem auger fitted with a
center plug. The on-site geologist used drill cuttings to classifly the
1ithologic characteristics of the subsurface soil according to the U.S.
Soils Classification System. Drilling and sample logs are presented in
Appendix B. Drill cuttings were collected in clean 55-gallon drums and
stored on-site for later disposal.

As each boring was advanced, a clean stainless steel spatula was used
to collect approximately four ounces of soil from the auger flights per
linear foot of drilling. A continuous sample was collected from each ten
foot section of drilling. Each ten-foot continuous sample was homogenized
and stored on ice in coolers until all samples designated for a composite
were collected. Sample compositing was designed to provide soil data at
depths corresponding to burial depths and at depths from below the maximum

burial depth to the maximum depth of the vadose (unsaturated) zone.
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Soil compositing is detailed in Table 5.1. Surface soils were not
collected in order to avoid interference from wind dispersed sanitary
landfil1l materials and crop spraying materials, and because waste burial

practices were expected to prevent upward migration of contaminants.

TABLE 5.1
SUBSURFACE SOIL SAMPLE SUMMARY
Location Well No. Matrix Type Depth Below Grade

Background EE-1 Soil Composite 10-30"
EE-1 Soil Composite 30-58"

Zone A EE-2 Soil Composite 10-30"
EE-2 Soil Composite 30-68'

EE-3 Soil Composite 10-30'

EE-3 Soil Composite - 30-65"'

Zone B EE-4 Soil Continuous 10-20'
EE-4 Soil Composite 20-43"

EE-5 Soil Continuous 10-20'

Soil Composite 20-52'

Zone CD EE-6 Soil Composite 10-30'
EE-6 Soil Composite 30-70'

EE-7 Soil Composite 10-30'

EE-7 Soil Composite 30-73"

Zone E EE-8 Soil Composite 10-30'
EE-8 Soil Composite 30-77'

EE-9 Soil Composite 10-30"

EE-9 Soil Composite - 30-73'

Composite samples were genekated by adding equal volumes of soil from
continuous samples to a stainless steel container and thoroughly homo-
genizing the mixture.

Augers and associated drilling and sampling tools were routinely
decontaminated between borings to minimize cross-contamination. Routine

decontamination included:
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high pressure hot soap and water wash

high pressure hot water rinse

nanograde acetone rinse

nanograde methanol rinse

final rinse with deionized, carbon-free water

O 0O OO0 o0

Samples and composites were submitted to assigned Contract Laboratory
Program (CLP) labs for Inorganic and Organic analyses, and to the EPA
Region X Laboratory for herbicide analysis. Details of soil sample docu-
mentation, packaging and shipping are summarized in Appendix C. Analytical
requirements are summarized in Appendix D.

Quality Assurance reviews are presented in Appendix E. The QA reviews
were performed by E&E senior chemists for those samples analyzed through
the CLP and by EPA personnel for those samples analyzed at the EPA Region X
Laboratory. The data were, in general, judged to-be acceptable, except
where flagged with qualifiers which modified the usefulness of individual
values. |
5.2.2.2 Well Installation and Ground Water Sampling

A1l nine E&E monitoring wells were constructed of two-inch inside
diameter (1.D.) stainless steel casing with a twenty foot 1en§fh of wire-
wound stainless steel well screen haviné a slot size of 0.010 inches.
Wells were set inside the hb]]ow stem auger and the annular space was
filled as the augers were withdrawn. The lower annular space of each well
was backfilled with coarse sand to at least two feet above the screen. A
fine-grained sand cap of one to three feet was placed over the coarse sand
pack. The annular space from the sand cap to approximately ten feet below

ground surface was pressure grouted from the bottom up with a bentonite
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slurry. The remaining ten feet were sealed with cement grout. A six-inch
outside diameter (0.D.) protective steel casing with locking cover set at
least three feet into the cement and extending two feet above ground level
was placed over each well for protection (Figure 5.3).

Well development was accomplished by purging and backflushing each
well four times using approximately 15 gallons of well water each time. At
the end of this process, the water was clear and free of sand. Well
completion diagrams and construction details are presented in Appendix B.

After development, each well was allowed to equilibrate at least 24
hours prior to collection of a ground water sample. The static water level
in each well was measured and four times the standing water volume was
purged from each well. After appropriate purging, sample collection was
accomplished with a clean stainless steel top loading bailer. pH, conduc-
tivity, and water temperature were measured at this time. _

Existing JUB monitoring wells at the PSL were also purged and sampled
in the same manner as the E&E wells. Development, purge, and decontamina-
tion waters were collected in clean 55-gallon drums and stored on-site for
later disposal. Ground Water sampling is summarized in Table 5.2. Figure
5.4 i1lustrates monitoring well screen and ground water depth measured
below ground surface at the time of sample collection. Ground water eleva-
tions were measured December 20-21, 1985; ground water contours based on

this sampling episode are shown in Figure 5.5,
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General well construction diagram of Ecology and Environment, Inc.
monitoring wells at Resource Recovery study..area, Pasco, Washington.
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TABLE 5.2
GROUND WATER SAMPLE SUMMARY
Location Well No. Matrix Type
Background EE-1 Water Grab
Zone A EE-2 Water Grab
EE-3 Water Grab
Zone B EE-4 Water Grab
EE-5 Water Grab
Zone CD EE-6 Water Grab
EE-7 Water Grab
Zone E EE-8 Water Grab
EE-9 Water Grab
PSL JUB-1 Water Grab
JUB-2 Water Grab
JUB-3 Water Grab
JUB-4 Water Grab
JUB Control Water Grab
WSW Water Grab -

Aqueous samples were submitted to assfgned CLP laboratories for
Inorganic and Organic analyses, and to the EPA Region X Laboratory for
herbicide analyses. Details of aqueous sample documentation, packaging and
shipping are summarized in Appendix C. Analytical requirements are summa-
rized in Appendix D.

Quality Assurance reviews are presented in Appendix E. The-QA reviews
were performed by E&E senior chemists for those samples analyzed through
the CLP and by EPA personnel for those samples analyzed at the EPA Region X
Laboratory. The data were, in general, judged to be acceptable, except
where flagged with qualifiers which modified the usefulness of individual

values.
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6.0 RESULTS AND DISCUSSION

6.1 Introduction

Presentation and interpretation of the geological and chemical data
generated during Task 3 was the goal of Task 4. The reduced data is

presented and discussed in the following sections.

6.2 Subsurface Soil Lithology

The upper one to two feet of soils at the site are loamy to very fine-
grained sandy soils. Wind erosion and excavation has removed all or part
of this layer exposing the p]aétic liner in places. From zero to ten feet
below ground surface are silty sands. This is followed by a fine- to
coarse-grained sand unit at 25 to 55 feet below ground surface. The sand
is composed of clear to frosted quartz grains and brown, possibly basaltic,
grains. In places the sand is cemented into thin layers. Occurring below
the sand unit to the bottom of each borehole are clean gravels to gravelly
sands with interbedded, unconéo]idated sands.

The three major Tithological units described above are found at
varying depths in each borehole, indicating lateral continuity of the units
across the site. Ground water was encountered between 43 and 77 feet below
ground surface (Figure 6.1). Subsurface lithologies are summarized in
Figure 6.2.

6.3 Analytical Results For Soils

6.3.1 Subsurface Soil Gases

An HNU Model PI-101 was used for ambient air.monitoring of organic
vapors during drilling. Levels above background were encountered only at
monitoring wells EE-2 and EE-3. Boring at EE-3 penetrated a strata of
municipal trash which included: wood, aluminum cans, and plastic material

between three and seventeen feet below ground surface. Readings of 500 ppm
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at the borehole exit were probably due to methane-1ike gases normally
associated with decomposition of organic materials in landfills. The
maximum reading at EE-2 was 7 ppm and probably resulted from migration of
soil gases from the old municipal waste burial zone which surrounds
Resource Recovery burial Zone A.
6.3.2 Subsurface Soil Volatile Organic Compounds

The combination of drilling techniques, ambient weather conditions,
sample collection methodology, and subsurface 1ithology presented an
unacceptably high probability of sample alteration, primarily through vola-
tilization and 1oss of contaminants in the soil, prior to analysis by a
laboratory. Therefore, no soil samples were submitted.for volatile organic

analysis.

6.3.3 Subsurface Soil Base/Neutral/Acid (BNA) Organic Compounds _

| Low Tevels of Benzo (a) pyrene were found in the shallow and deep soil
samples at EE-7 and in the deep soil sample from EE-3. Phenol was found in
the EE-3 deep soil sample. Several compounds were indentified in the
shallow soil sample from EE3. No BNAs were detected in any of the other
soil samples.

Table 6.1 is a summary of all BNA data where compounds were detected
and identified. Data from all BNA soil analyses are presented in Appendix
F.

Many of the compounds 1isted in Table 6.1 are polycyclic aromatic
hydrocarbons (PAHs), the major components of creosote (17). Creosote is
one of the materials reported to have been disposed of in the vicinity of

Zone A prior to use of the area by Resource Recovery Corporation.

Table 6.2 presents pure creosote component concentrations normalized to
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TABLE 6.1
POSITIVELY IDENTIFIED BASE/NEUTRAL/ACID COMPOUNDS
IN SUBSURFACE SOILS

(ug/kg)
SampTe EE-3 EE-3 EE-7 EE-7
COMPOUNDS Number  (10-30') (30'-GW) (10-30')  (30'-GW)
I

PHENOL 19004

NAPHTHALENE 17004

2-METHYLNAPHTHALENE 12004J

ACENAPHTHENE 3704

DIBENZOFURAN 1904

FLUORENE 2704

PHENANTHRENE 13004

ANTHRACENE 200J

DI-N-BUTYL PHTHALATE 2000J

FLUORANTHENE 9604

PYRENE 14004

BUTYL BENZYL PHTHALATE  430J

BENZO (A) ANTHRACENE 320J

CHRYSENE 2204

DI-N-OCTYL PHTHALATE 19004

BENZO (A) PYRENE 150J 1704 1604

J = ESTIMATED CONCENTRATIO (ANALYTICAL QUALITY CONTROL CRITERIA NOT COMPLETELY
ACCEPTABLE) , '
GW = Ground Water
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TABLE 6.2
COMPARISON OF CREOSOTE COMPOSITION RATIOS
TO SHALLOW SOIL DATA FROM EE-3

EE3
COMPOUND IN CREOSOTE 10-30FT.
PHENOL -- --
NAPHTHALENE .14 .81
2-METHYLNAPHTHALENE .06 .57
ACENAPHTHENE - .43 .29
DIBENZOFURAN .24 .15
FLUORENE .48 21
PHENANTHRENE 1.0 1.0
ANTHRACENE .10 .15
FLUORANTHENE .48 74
PYRENE .41 1.1
BENZO (a) ANTHRACENE TRACE .25
CHRYSENE .14 .17
BENZO (a) PYRENE TRACE NOT DETECTED
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phenanthrene concentration and compares them to ratios found in shallow
soil sample EE-3. Weathering of each component of creosote proceeds at
different environmental rates. Data from other landfills also exhibits
similar variations from unweathered ratios (18). Increased levels of
naphthalenes may be due to coal tar, which is often mixed with creosote in
wood preservatives. ’

Phenol (carbolic acid), a common creosote additive, was identified in
EE-3 soil. Phenol is extremely soluble in water as compared to the compo-

nents of-creosote and coal tar and has a much Tower log Poet (octanol/water

partition coefficient) value indicating a lower affinity towards soil

adsorption (19). Migration downward as surface rain water percolates.

through the soil is expected.

Three phthalates were also identified. Phthalates are used and formu-
1ated in plastizing agents, plastic manufacturing, recycling, and
processing. They are ubtiitous in the environment and nearly always
encountered in landfills (20). Phthalates are highly lipophilic and exhibit
Tow aqueous solubility; they are similar to creosote in this respect.

Benzo (a) pyrene, a high molecular weight PAH, is a combustion by-
product of open air refuse burning (21). Because it was detected at Tow
Tevels in only three samples, it is not expected to present a hazard
despite its published toxicity.

Phenol, PAHs, and phthalates exhibit toxicity through ingestion and in
aquatic organism testing. However, it is inappropriate to extrapolate this

toxicity data to subsurface soil values.

6.3.4 Subsurface Soil Pesticide and PCBs
Only two contaminants were positively identified, both in shallow soil

at EE-3:
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PCB CONCENTRATION
Aroclor 1242 3100 ug/kg
Aroclor 1254 1400 ug/kg

Both values are estimates, as laboratory quality control did not meet EPA
criteria. It is probable that because both Aroclors are mixtures of
chlorinated biphenyls, concentrations reported are overestimates of "true"
levels. PCBs are extremely lipophilic and virtually insoluble in water.
They were used primarily in electrical transformers and capacitors, but
many waste oils are contaminated with PCBs (22). Pesticide and PCB data
are presented in detail in Appendix F. | )

PCBs are readily absorbed from aqueous solution onto any solid
particles and do not easily leach from soil (23, 24). The rate of PCB
movement in saturated soil has been found to be between one-tenth and one
one-hundredth the rate of ground water movement (25). Rates of PCB
mobility in soil vary, however, with the most heavily chlorinated PCBs
being the least mobile. Therefore, migration is not expected to be signi-
ficant (26).

The toxicity of PCBs has been documented (20) but extrapolation of
this hazard to soil data is not possible. The lTevels are far less than
50,000 ug/kg, which marks the lowest level at which an 0il is considered
contaminated.

6.3.5 Subsurface Soil Herbicides

No measurable amounts of 2,4-D; 2,4,5 T; 2,4,5-TP (Silvex); or MCPA
were detected in any of the subsurface soil samples. Neither were any of
the reported components of 2,4-D Bleed; 2,4-DCP Tar; or MCPA Tar solid
wastes from herbicide production identified. Herbicide analysis data is

presented in Appendix F.
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6.3.6 Subsurface Soil Tentatively Identified Compounds

A Timited number of compounds , Table 6.3, were detected which are not
on the Hazardous Substance List (HSL). Positive identification of all of
these compounds was not possible and quanities are estimates only.
Analytes appear to be chiefly hydrocarbons of unknown origin. Nineteen
compounds were detected in the shallow soil sample from EE-3. This sample
was collected in the former open-burning and municipal waste disposal area.
Again, the presence of this class of compounds is consistent with
historical waste disposal practices. A complete summary of this data is
presented in Appendix F.
6.3.7 Subsurface Soil Inorganic Results

Results have been statistically summarized in Table 6.4. Appendix F

‘contains a complete 1ist of inorganic soil analyses.

Minimum and maximum concentrations of each element are presented with
corresponding sample location number to display the range of values
measured for each analyte. The median is the middle value of a set of data
points. A1l shallow subsurface soil data has been combined and statisti-
cally reduced to yield: average concentration, standard deviation, and
skew. Similar data is presented for the deep soil samples. The Student's
t-test was employed to determine if significant differences exist between
composition of shallow versus deep soil samples. Critical (calculated) t
values greater than tabled, indicate a significant difference exists
between the two soil populations at the 90% confidence interval.

Aluminium, calcium, chromium, magnesium, manganese, and potassium
concentrations in shallow soils are statistically greater than in deep soil
samples. The highest soil concentrations of mercury, barium, and sodium

were detected in EE-9 soils. These elements have been identified as compo-
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TABLE 6.3 |
SUMMARY OF TENTATIVELY IDENTIFIED ORGANIC COMPOUNDS
SUBSURFACE SOILS

(ug/kg)

Wl SR e

SAMPLE LOCATIONS AND DEPTH

EE-3 EE-3 EE-5 EE-5

COMPOUND 10-30'  20'-GW  10-30'  20'-GW
UNKNOWN 42004

l DIMETHYL BENZENE ISOMER 17004
DIMETHYL BENZENE ISOMER 12004
UNKNOWN 16004

' 1-ETHYL-2-METHYL BENZENE 8604

- TRIMETHYL BENZENE 13004
DECANE 1800U

i- P-PHOSPHORIC ACID, 17004

, TRIBUTYL ESTER

: UNKNOWN 59004

_ UNKNOWN 20004

‘ UNKNOWN 42004
UNKNOWN 77004
UNKNOWN HYDROCARBON 29004

' UNKNOWN 50004

' UNKNOKN ' 18004
UNKNOWN 94004
UNKNOWN 23004

'_ UNKNOWN 22004
UNKNOWN 3004
2-BUTOXY ETHANOL 5204

IS UNKNOWN 2604
UNKNOWN | 2004

‘ UNKNOWN 2204
J:  ESTIMATED CONCENTRATION ONLY

' GW:  GROUND WATER
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. TABLE 6.4
RESQURCE RECOVERY CORP., PASCO, WA.
STATISTICAL SUMMARY OF INORGANIC RESULTS FOR SOIL

(mg/kg)
ALL SOIL DATA SHALLOW SUBSURFACE SOIL DEEP SUBSURFACE SOIL
- SAMPLES SAMPLES
PARAMETER  MINIMUM  SAMPLE MAXIMUM  SAMPLE MEDIAN AVERAGE  STANDARD  SKEW AVERAGE  STANDARD SKEW CRITICAL TABLED  SIGNIFICANT
CONC. LOCATION CONC.  LOCATION DEVIATION DEVIATION T T DIFFERENCE
ALUMINIUM  4671.00 EES 20'-GW . 8934.00 EES 10-20' 7066.50 7868.44  831.73  0.13675  5762.11  960.12 0.37751  4.97 1.75 YES
ANT IMONY 4,00 EE6 10-30' 10.00 EE1 30°'-GW 6.50 6.56 1.24 -0.76624 6.78 1.39 1.58768 -0.36 1.75 NO
& ARSENIC 3.20 EE1 30'-GW 7.10 EES 10-20* 3.30 . 3.69 1.94  -0.04869 3.26 0.05 -0.22361 0.67 1.75 NO
© BARIUM 79.00 EES 20'-GW 652.00 EE9 10-30* 105.00 169.33  181.15  2.46688 96.33 12.10 -0.14216 1.2 1.75 NO
BERYLLIUM 0.30 EE3 10-30° 0.60 EE6 30*-GW 0.50 0.50 0.09 -1,22474 0.41 0.11 _ 0.45560 ] 1.75 ]
CAOMIUM 1.00 EE1 10-30' 1.40 EE3 10-30' 1.00 1.18 0.34  1.82571 1.04 0.10 2.06732 1.13 1.75 NO
CALCIUM 7616.00 EES 20'-GW  15703.00 EES 10-20' 11169.00 11946.00 1888.94  0.44513 10223.78 1889.17 0.68412 1.93  1.75 YES
CHROMIUM 4.00 EE4 20'-GW 28.00 EE3 10-30' 10.50 o 13.44 5.53  2.35936 7.67 1.94 -0.48686 2.96 1.75 YES
COBALT 11.00 EE2 10-30° 15.00 EE6 30'-GW  13.00 12.44 1.01  -0.22307 12.44 1.33  0.46128 * 1.75 NO
COPPER 10.00 EES 20'-GW 19.00 EE3 10-30' 12.00 13.00 2.96  1.22938 11.67 1.22 '0.67358 1.25 1.75 NO
IRON 20000.00 EE2 10-30' 27462.00 EE4 10-20° 22890.00 23348.44 2483.46  0.25723 22570.56 1684.74 1.18219  0.78  1.75 NO
LEAD 2.90 EES 20'-GW 100.00 EE3 10-30' 5.45 16.82 31.23  2.46327 4.16 0.96 0.82732 1.22 1.75 NO
MAGNESIUM  4523.00 EES 20'-GW  8363.00 EES 10-20' 6187.50 6796.56  755.59  0.79536  5310.00  712.32 -0.06348  4.29  1.75 YES
MANGANESE ~ 313.00 EES 20*-GW 486.00 EE5 10-20'  416.50 435.56 36.22  0.20935 390.11 46.19 -0.09057 2.32 1.75 YES




TABLE 6.4 (CONT.)
STATISTICAL SUMMARY OF INORGANIC RESULTS FOR SOIL

(mg/kg)
ALL SOIL DATA SHALLOW SUBSURFACE SOIL DEEP SUBSURFACE SOIL
SAMPLES R SAMPLLS
PARAMETER  MINIMUM  SAMPLE MAXIMUM  SAMPLE MEDIAN AVERAGE  STANDARD  SKEW AVERAGE  STANDARD  SKEW CRITICAL TABLED  SIGNIFICANT
CONC. LOCATION CONC. LOCATION DEVIATION DEVIATION T T DIFFERENCE

MERCURY © 0.10 EE1 10-30' 0.60 EE9 10-30' 0.10 0.18 0.16 2.17238 0.11 0.03 2.47487 1.19 1.75 NO
NICKEL 8.00 EE1 10-30' 14.00 EES 10-20' 9.00 9,78 1.79 1.60545 8.67 0.50 -0.70711 ! 1.75 /
POTASSIUM  1508.00 EE2 30'-GW 2942.00 EE4 10-20' 2519.00 2592.22 166.35 0.37228 2105.00 365.50 -0.28827 4.39 1.75 YES

£ SELENIUM 1.80 EE1 10-30* 9,50 EE7 10-30' 1.90 3.00 2.53 2.17271 2.66 2.38 2.47289 0.30 1.75 NO

=~ SILVER 1.70 EE4 20'-GW 3.50 EE8 10-30' 2.60 2.62 0.56 0.04378 2.44 0.60 0.37146 0.65 1.75 NO
SODIUM 522.00 EE2 10-30' 1406.00 EE9 10-30' 605.00 736.33 270.82 1.85132 587.78 41,30 0.34826 1.63 1.75 NO
THALLIUM 2.00 EE1 10-30' 5.00 EE6 10-30' 2.00 2.44 1.01 2.06732 2.00 * * 1.32 1.75 NO
TIN 9,00 EE1 10-30* 11.00 EE4 10-20' 10.00 10.00 0.50 * 9.78 0.44 -1.33631 1.00 1.75 NO
VANADIUM 35.70 EE7 30'-GW 61.30 EE4 10-20' 44.45 45,92 6.77 1.31200 44.33 5.76 0.85666 0.54 1.7% NO
ZINC 40.00 EES 20'-GW 218.00 EE7 10-30' 53.50 76.00 53.98 2.35143 47.67 6.36 0.66529 1.56 1.75 NO

MOTE: STATISTICAL ANALYSES INCLUDE VALUES FLAGGED U AND J
STUDENTS T-TEST ASSUMES DATA ARE NORMALLY DISTRIBUTED
* DENOTES PARAMETER WAS NOT ANALYZED FOR OR CONTROL SAMPLES WERE NOT IDENTIFIED
R DENOTES PARAMETER WAS REJECTED
# THE STUDENT'S T-TEST STATISTIC IS NOT APPLICABLE BECAUSE ALL BERYLLIUM AND NICKEL DATA ARE LESS THAN A FACTOR OF 2 ABOVE THE DETECTION LIMIT.
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nents of chlor-alkali wastes in the adjacent burial Zone E. Cadmium,
copper, chromium and lead values were highest in soils at EE-3, the former
municipal waste disposal area. Zinc and several other metals were measured
above the statistical average soil levels at EE-7, adjacent to the former
open pit which received Tiquid metal cleaning and finishing wastes. No
data point was significantly different from average at the 99% confidence
interval.

6.4 Analytical Results For Ground Water

6.4.1 Field Measurements of pH, Conductivity, and Temperature

Three parameters (pH, conductivity, and temperature) were measured in
water with portable instruments in thé field, Table 6.5.

Specific conductivity is an indirect measure of total dissolved solids
in water, however, no direct relation exists because conductivity is a
function of electrolytic species present. pH is used to measure the
acidity or basicity of dilute aqueous solutions. Neither conductivity nor
pH exceed Federal Drinking Water Standards.
6.4.2 Volatile Organic Compounds Detected in Ground Water

Téb]e 6.6 Tists volatile organic compounds detected in wells at the
site. Federal Drinking Water Guideline Recommended Highest Safe Levels
(27) for each compound are also included in Table 6.6. Neither methylene
chloride nor acetone are included in the table because levels heasured are
indicative of laboratory generated contamination.

Volatile organics (VOAs) were detected in groundwater from only three
monitoring wells: EE-2, EE-3, and JUB-2. Monitoring well EE -3 is located

beneath an area formerly used for open burning and municipal waste
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TABLE 6.5
FIELD MEASUREMENTS TAKEN AUGUST 8, 1985

MONITORING CONDUCTIVELY TEMPERATURE
WELL UMHOS °C pH

EE1 490 18 7.7
EE2 710 17 7.2
EE3 570 18 6.8
EE4 600 18 *
EES 700 18 *
EE6 475 18 *
EE7 491 18 *
EE8 490 17 *
EE9 550 18 *

* . NO DATA

49



TABLE 6.6
POSITIVELY IDENTIFIED VOLATIL% O???NIC COMPOUNDS IN GROUND WATER
ug

FEDERAL

DRINKING WATER SAMPLE LOCATION

GUIDELINES HIGHEST
COMPOUND SAFE LEVEL

1,1-DICHLOROETHYLENE 400

1,1-DICHLOROETHANE -

TRANS-1,
2-DICHLOROETHYLENE 270
CHLOROFORM 100

1,1,1-TRICHLOROETHANE 1000

- - v - \

TRICHLOROETHYLENE 4.5
\ TETRACHLOROETHYLENE 3.5

TOLUENE -

TOTAL XYLENE 620

70.
65.
32.

o o o O o

.0u

50.0U

50.0U
420.0
480.0

5.0V
230.0
63.0

15.
17.
168.
164.

o

.0U
.0u
.0U

t

-
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disposal. Wells EE-2 and JUB-2 are both down gradient of ground water flow
through this area. A1l three are on the perimeter of burial Zone A, Figure
5.2.

Interpretation of the data is complicated by elevated detection Timits
for the sample from well EE-3. Materials may have been present at EE-3 but
below 1a50ratory reported detection limits.

The seven chlorinated volatiles 1isted in Table 6.6 detected have
numerous uses as solvents, degreasers, paint and varnish intermediates,
paint removers, dry cleaning fluids, plastics manufacturing, organic
synthesis, etc. The presence of these compounds in ground water below the
former municipal waste disposal and burning area is not unusual. These
compounds are ubiquitous in the drinking water of industialized areas (28).

A11 the compounds in Table 6.6 have high vapor pressures and a low
potential for bicaccumulation. Removal of these compounds is almost
exclusively through volatilization from the aqueous system and degassing
out of the vadose zone foilowed by rapid oxidation in the atmosphere by
hydroxyl radicals. Movement of these contaminants in ground water will be
controlled in part by the following factors: density of the detected
contaminants will cause downward vertical m{gration while volatility would
Tead to upward movement; high soil/water partition coefficients may result
in adsorption onto soils retarding migration; bacteria may decrease
contaminant concentrations through biodegradation; dispersion caused by
diffusion may be assumed to be negligible; recharge and the soil matrix
will control horizontal and vertical ground water advection.

Assuming a geometrié progression for contaminant concentration
gradients in ground water and using the data from EE-3 and either EE-2 or

JUB-2, aqueous volatile organic concentrations could decrease to below 5
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ug/1 (the standard EPA/CLP detection 1limit for these compounds) less than
800 feet down gradient from monitoring well EE3. Since the dates of active
site use are known, a migration rate has been estimated (based on this
geometric decrease) to be very roughly 40-80 feet per year. The closest
irrigation well is 1600 feet down gradient from well EE3, therefore,
horizontal migration is not expected to be a significant problem.
Irrigation wells are usually screened deeper in an aquifer than monitoring
wells since a constant water supply for high volume pumping is required.
Irrigation supply water may be vertically displaced away from potentially
contaminated shallow zones of ground water. Studies of aquifer decontami-
nation and water reclamation based on ambient air spray head aeration (29)
have demonstrated a 90% removal of chlorinated volatile organics. Irriga;
tion should produce an effect equivalent to aeration especially if vola-
tilization from the wetted surface of soil is taken into account. Further,
since irrigation water which percolates down through the vadose zone soil
to ground water would be significantly less contaminated with these
compounds than the ground water, dilution of ambient ground water contami-
nants by cleaner water will result.

Two aromatic volatile organics, toluene and xylene, were detected in
ground water from monitoring well EE-3. The principal source of these

compounds may be coal tar as noted in Section 6.3.3, although they are

both major constituents of gasoline and are used in numerous paint and
lacquer manufacturing processes (19).

High 1og Poet values for toluene and xylene mean adsorption may be
significant. However, both toluene and xylene possess high vapor pressures

and may biodegrade to methylated catechols (28). The principle mechanism

—
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for removal is volatilization and subsequent airborne photodecomposition.
Environmental fate and movement should be similar to the chlorinated vola-
tiles.
6.4.3 Base/Neutral/Acid (BNA) Organic Compounds Detected in Ground Water
4-methyl phenol was detected at 6 ug/1 in water from monitoring well
EE-3. Bis (2-ethylhexyl) phthalate (BehP) was detected in: EE-2 at 6
ug/1, EE-4 at 39 ug/1, and EE-5 at 7.8 ug/1. No other BNAs were detected
in any of the other wells sampled by E&E. Appendix G contains complete
tables of BNA data from aqueous analyses.

4-methylphenol (p-cresol) is a water soluble component of coal tar and
further supports the record that this material was buried in the municipal
waste disposal area above EE3. No drinking water quality guideline limits
are reported for cresol.

BehP is in the same chemical family of compounds as the three
phthalates identified in the'BNA soil results from EE3. However, it is the
least soluble of the four phthalates found, and its presence may be the
result of laboratory 1nduced contamination of the sample. No drinking
water standards are reported for phthalates. BehP is not volatile and is
1ikely to be absorbed onto soils rather than solubilize into water (28).

None of the PAHs found in soils at EE3 were detected in the ground
water,

6.4.4 Pesticides and PCBs Detected in Ground Water

No pesticides or PCBs were reported in any of the sampled wells above
laboratory detection 1limits. PCBs were not found in the ground water at
EE-3, where both Aroclor-1242 and Aroclor-1254 were measured in the shallow

soil sample. A complete data list is in Appendix G.
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6.4.5 Herbicides Detected in Ground Water

No herbicides, herbicide production wastes or by-products were
detected in -any of the ground water samples collected during this investi-
gation. Appendix G contains a complete 1isting of aqueous herbicide
results.

6.4.6 Tentatively Identified Organic Compounds (TICs) in Ground Water

The largest number and highest amount of TICs.detected was in water
from monitoring well EE-3 (Table 6.7). Substituted benzene compounds
predominate_and.may be components of coal tar, gasoline, or paint wastes.
Anthropogenic origins for all TICs cannot be established. See Appendix G
for a complete 1ist of TIC data.

6.4.7 Inorganic Analyses of Ground Water

Table 6.8 summarizes the inorganic ground water results, however, no
t-test statistics were computed. Lithologic data and inorganic soil
analyses show uniform distribution of metals over the site. Ground water
analysis results are extremely heterogeneous over very short distances.
Elemental concentration bar graphs, projected onto a site map, are
presented in Figures 6.3, 6.4, and 6.5 for three metals. The spatial
variations in concentrations across the site shown in these figures do not
reflect the expected levels based on ground water flow.

Significant variations in concentrations were found in adjacent wells
throughout the site. The two upgradient background monitoring wells, EE-1
and JUB-Control are approximately 420 feet apart in similar lithologies and
at the same ground water elevation. Concentrations at EE-1 are the lowest
values measured while JUB-Control has the highest values for eighteen out
of twenty-four analytes. Data from well sets EE-5/EE-4, JUB-3/WSW, and EE-

2/EE-3/JUB-2 also show widely variable data for nearly all analytes. Of
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TABLE 6.7
RESOURCE RECOVERY CORP., PASCO, WA.
SUMMARY OF TENTATIVELY IDENTIFIED BASE/NEUTRAL/ACID COMPOUNDS FOR
GROUNDWATER SAMPLES COLLECTED JULY/AUGUST 1985

(ug/1)

EE7 £E8 £E9 JUB CNTR JUB1

JUB3

JuB4

WSW

COMPOUND

ALCOHOL

ALCOHOL

ALKENE

HYDROCARBON
CARBOXYLIC ACID
CARBOXYLIC ACID
UNKNOWN

SATURATED HYDROCARBON
UNKKNOWN

DIMETHYL BENZENE
DIMETHYL BENZENE
ALKYL BENZENE
SUBSTITUTED BENZENE
ALKYL BENZENE
TRIMETHYL BENZENE
METHYL KETONE

ALKYL BENZENE

ALKYL BENZENE

ALKYL BENZENE

ALKYL BENZENE
SUBSTITUTED ALKANE
SUBSTITUTED ALKANE
KETONE

KETONE

UNKNOWN

SUBSTITUTED CARBOXYLIC ACID
UNKNOWN

UNKNOWN

PHTHALATE

UNKNOWN

UNKNOWN

UNKNOWN

UNKNOWN

HYDROCARBON

UNKNOWN
HEXADECANOIC ACID
UNKNOWN

UNKNOWN

CARBOXYLIC ACID

C-3 SUBSTITUTED BENZENE
C-z SUBSTITUTED BENZENE

J: Estimated Concentration

150J
<0J
600J 16J
zzd
12J
94J
26J 3J 49
czd
6J
6969
3640
12J
26J
1209
429
6J
400
84J
0J
6J
16J
8J
1CY

6.7J
119
c7J
18J
czd
z5J

159

6zJ

68J

160J
1zJ

12J
158J
149
6J
6J
189
8J
49

7.6J

Oy
NY AY
oo
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TABLE 6.8
STATISTICAL SUMMARY OF INORGANIC RESULTS FOR ALL GROUND WATER
(ug/1)

AVERAGE STANDARD  SKEW

MINIMUM SAMPLE MAXIMUM SAMPLE TEST DEVIATION  TEST
PARAMETER CONC. LOCATION CONC. LOCATION MEDIAN SAMPLES  TEST SAMPLES
ALUMINIUM 61.00 WSW 129800.00 JUB CNTR., 22560.00 32366.93  33734.%2 1.68778
ANT IMONY 12.00 EE1/WSW 19.00 EEz 12.00 12.73 2.0z Z.48679
ARSENIC 10.00 EE1/WSW 40.00 JUB WELL 4 10.00 14.04 10.00  z.15411
BARIUM 63.00 WSW z148.00 EES 526.00 746.80 668.19  0.99745
BERYLLIUM 0.50 EEQ 10.40 JUB CNTR. z.10 z.65 z.55 1.9123z
CADMIUM 1.90 EE1/WSW 3.50 EE4 1.90 z.21 0.51 1.34235
CALCIUM 57180.00 WSW 332200.00 JUB CNTR. 94780.00  110555.33 70881.10  z.z479z
CHROMIUM 11.00 WSW 176.00 JUB CNTR. 60.00 63.47 43.37  1.29584
COBALT 3.90 EE1/WSW 184.00 JUB CNTR. 32.00 47.45 48.86 1.54527
COPPER 1.70 WSW 254.00 JUB CNTR. 62.00 77.38 70.49 1.21140

IRON 24.00 WSW 268300.00 JUB CNTR. 52150.00 73957.53  72112.50 -
LEAD 5.00 WSW 180.00 JUB CNTR. 36.95 45.99 33.70  -0.69075
MAGNESIUM  20600.00 WSW 99060.00 JUB CNTR. 29930.00 37886.67  z0654.54 1.92679
MANGANESE 3.00 WSW 5281.00 JUB CNTR. 1394.00 1742.80  1468.37  0.89281
A ERCURY 0.13 EE1 1.00 JUB CNTR. 0.20 0.3z 0.z4 1.82907
NICKEL 16.00 WSW 138.00 JUB CNTR. 46.00 53.27 39.19 1.083z4
POTASSIUM  7315.00 WSW 26000.00 JUB CNTR. 11690.00 12289.53  5052.73 1.60305
SELENIUM 5.00 WSW 25.00 JUB CNTR. 25.00 23.67 5.16 -3.47440
SILVER 3.30 EE1 19.10 JUB CNTR. 6.80 7.25 4.17 1.49099
SODIUM 31920.00 EE3 47580.00 EEZ 35780.00 36338.67  4054.41 1.53454

THALL TUM 10.00 EE1/WWS 10.00 JUB CNTR. 10.00 10.00 * *
TIN 18.00 EE1 88.00 JUB WELL Z 18.00 25.13 19.46  2.64291
VANADIUM 15.90 EE1 493,70 JUB CNTR. 111.30 136.81 123.8z2 1.67899
ZINC 8.00 WSW 673.00 JUB CNTR. 289.00 277.80 168.18  0.55741

NOTE: STATISTICAL ANALYSES INCLUDE VALUES FLAGGED U AND J°
STUDENTS T-TEST ASSUMES DATA ARE NORMALLY DISTRIBUTED
* DENOTES PARAMETER WAS NOT ANALYZED FOR OR CONTROL SAMPLES WERE NOT IDENTIFIED
R DENOTES PARAMETER WAS REJECTED
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the analytes with detectable quantities, only sodium demonstrates
uniformity between wells. A concentration gradient based on dilution is
not apparent because relative amounts of individual elements in each moni-
toring well are independent. The 1imited amount of conductivity and pH
data provide no explanation of data variability.

Data collected from JUB monitoring wells over several years is
presented in Table 6.9 along with the primary and secondary drinking water
standards. In every case, concentrations increased between 1982 and 1985,

Rigorous Quality Assurance reviews of both field and analytical
quality controls indicate that these anomalous data are not the result of
field or lab errors. Variations in well construction probably do not
account for the results.

Suspension of fine clay particles appears unlikely because the
elemental distribution in groundwater does not watch the expected elemental
distribution in either Montmorillonitic or I11itic clays (30).

Possible explanations for ground water anomalies include:

1. Unknown point sources of contaminants

2. Micro-acidic environments promoting dissolution

3. Highly channelized flow regime

4, High levels of non-electrolytic soluble species and/or dissolved
solids .

5. Unsuspected field or lab quality control problems
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19

ELEMENTS

PRIMARY AND
SECONDARY
DRINKING WATER
STANDARDS

FEB.
198z

JUB 1
JULY/AUG.
1985

TABLE 6.9

RESQURCE RECOVERY, PASCO, WA.
RESULTS OF INORGANIC ANALYSES OF GROUND WATER VS. TIME a

(ug/1)

FEB.
1982

JuB 3

SEPT.
1984

JULY/AUG.
1985

JUB 4

DEC.
1982

JULY/AUG.
1985

FEB.
1982

JUB CONTROL

SEPT.
1984

JULY/AUG.
1985

ALUMINIUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON

LEAD
MAGNESTUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENTUM
SILVER
SODTUM
THALLIUM
TIN
VANADIUM
ZINC
CYANIDE

50
1000

10
50
1000
300
50

50

10
50

5000

1U

*

5

*

10U

[1600]

50

*

[110]

0.50
*
*

50
50
*
*

*
*

500
*

2.8
101100
[60]
67
103
[89890]
[70]
38990
[2695]
. 0.6
61
124104
25U
9.8
35960
10UJ
.18u
164.5
262
*

JuB 2
FEB.  JULY/AUG.
1987 1985
* 46670
* 12U
10U 12.0
100U 834
* 3.6
i 1.9V
* 116100
5U [71]
* 87
10U 109
[610] [105400]
5U [56]
* 41490
[70] [2232]
0.5U 0.2
* 50
* 134204
5U 2504
5U 11.1
* 39370
* 10UJ
* 88
* 195.8
500 354
* *

a - FEB. AND DEC. 198z OATA ~ FROM JUB REPORT (1z)

SEPT. 1984 DATA - E & E SITE INSPECTION (1)

JULY/AUGUST 1985 DATA - THIS STUDY
* - NOT ANALYZED
{ ] VALUE EXCEEDS DRINKING WATER STANDARDS

10U
[350]

10U

* % % ¥

41500
20U
28J

785
5U
U
*
4z
50U
1204
[97450]
[70]
*

“[1694]
0.2V
63J
*
z
10U
*
10U
20U
200U
207
10U

17030
12U
10.0U
350
1.7
1.9u
77740
31
23
33
[41430]
13.2
29140
[733]
0.6
16U
9598J
2504
8.0
35140
10UJ
18U
79.4
13z
*

*

10U
500U
*

1U
*
5U
*

10U
[700]
50

*

20
0.5

*
*

5U
5U

40180
12U

40.0

838

3.0
1.9V

100700
[51]

4

77
[95460]
15.3
39840
[1394]
0.2
23
122904
250J
9.3
36120
10UJ
52
150.0
211
*

S0u

*

102000
Z0U
39
[1631]
7
1.9
*

[196]

2804
[199900]
[160]

*

[4380]
0.2V
162J
*
z
10U
*
10U
z0U
302

514
10U

129800
12U
37.2
[1656]
10.4
1.9U
332200
[176]
184
254
[268300]
[180]
99060
[5281]
1.0
138
26000J
Z5UJ
19.1
41800
10UJ
18U
493.7
673
*
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7.0 SUMMARY AND RECOMMENDATIONS

Resource Recovery Corporation received and disposed of several million
gallons of.1iquid industrial wastes and 50,000 drums of material for
disposal between 1972 and 1974. Liquids were evaporated to dryness from
two lined and one unlined ponds and subsequently covered with layers of
soil, poiyethylene sheeting, and capped with an additional soil layer.
Drums were stacked and buried in two unlined pits capped with a similar
surface liner system. Ecology and Environment, Inc. installed nine moni-
toring wells and submitted both soil and ground water samples to EPA
contract labs for standard HSL organic and inorganic analyses and herbi-
cides in order to document any migration or contamination from these burial
zones.
7.1 Conclusions

The following points summarize E&E's conclusions reached in the ﬁnves-
tigation of Resource Recovery Corporation disposaT site during 1985.

0 Ground water contours confirm the flow of ground water is towards
the southwest.

o Organic contamination in the soil was found almost exclusively in
the shallow (10-30 feet) soil sample collected from the former
municipal waste disposal and burn area.

The 16Q level organic contaminants identified in the soil are indi-

cative of:

wood preservatives, e.g., creosote, coal tar, and phenol

plasticizers, e.g., phthalates

soil gas from organic decomposition, e.g., methane

transformer and capacitor fluid, e.g., PCBs

no herbicide or herbicide waste products were identified
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- hydrocarbons of unknown origin, possibly the carrier for wood
preservatives or diesel and lubricating oils.

- only the soil gases are expected to exhibit substantial
migration.

o Inorganic soil constituents were uniformly distributed throughout
the site with only these minor variations in concentrations:

- slightly elevated barium, mercury, and sodium levels were asso-
ciated with the shallow (10-30 feet) soil samples near the former
chloroalkali waste pond.

- zinc was slightly elevated in the shallow (10-30 feet) soil
sample taken outside the former metal finishings waste pond.

0o Ground water contamination by organics occurred only beneath or

adjacent to the former municipal disposal and burn area:

volatile organics may be leaching from several source materials,

inc]udfng plastics, solvents, paints, gasoline, and coal tar

- only trichloroethylene and tetrachloroethylene concentrations
exceeded recommended drinking water levels

- only 4-methylphenol was detected in the BNA fraction and may be
due to coal tar

- only trace amounts of phthalate were found

- no PCBs or pesticides were found

- no herbicides or herbicide waste products were identified

- tentatively identified compounds are similar to those found
in sediment samples

- the potential effects on irrigation do not appear to be signifi-

cant based on the expected horizontal contaminant gradients,

vertical irrigation well depths, volatilization of contaminants
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o

during spraying, ground surface volatilization, and subsequent
ground water dilution effects.
Inorganic ground water data displayed unexplainably wide variations
in concentration across the site and between adjacent monitoring
wells:
- barium, chromium, iron, lead, and manganese exceeded primary and
secondary drinking water standards
- a significant increase in nearly all inorganic species occurred
between 1982 and 1985 at monitoring wells across the entire site
No special additional analyses for dioxin were required because
potentially dioxin contaminated materials or precursors were not
identified.
No exposure routes or significant hazards were identified as a
result of disposal practices or sample analyses.
Migration rates for trichloroethylene and tetrach]oroethy]ene have
been estimated to be on the order of 40 to 80 feet per year.
In summary, the results indicate that trace amounts of contaminants
may have migrated outside of Resource Recovery Corporation's burial
Zones A, CD, and E as described above. No evidence of contaminant
migration from Zone B (the herbicide waste drum burial zone) was
found. Some of the contaminants identified near Zone A may have
leached from the area around the zone which had been used as an
industrial burial and municipal waste open-burning area prior to

development by Resource Recovery Corporation.

7.2 Recommendations

o

Areas where erosion or site activities have exposed plastic liner

should be recovered with soil to preserve Tiner integrity.



Drill cuttings and water drummed during field operations may be
disposed on-site.

Resampling and re-analysis of samples from each of the on-site
monitoring wells and several of the surrounding irrigation wells
will be necessary in order to explain the inorganic ground water
data.

Continue monitoring ground water with annual or bi-annual sampling
and analyses to detect any onset of migration from a burial zone.

A recent EPA study at Alkali Lake, Oregon (31), where similar
Rhodia herbicide wastes were emptied from drums and buried, found
parts per trillion levels of polychlorinated dibenzo-p-dioxins and
polychlorinated dibenzofurans in the surface sediment. If herbi-
cide or herbicide waste materials are detected by future monitoring
around Zone B, the potential for dioxin contamination exists.
However, as dioxins and furans have high partition coefficients
(are readily and almost irreversibly adsorbed onto solids), their

appearance in ground water is extremely unlikely.
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ecology and environment, inc. DRILLING AND SAMPLE LOG Sheet _ 1 of 2

Project: Resource Recovery Job No: TDD R10-841G-14 Boring No: EE-1

Baring Contr,.:_ Boyles Bros. Locations 75' 11" SE of JUB control well

Boring Method: Hollow Stem Auger Surface Eleve: 418.9 ft, Oatuns  AMSL

Logged by: R. Holtz ) Casing Elev:  421.1 ft. Datums _ AMSL

Date Completed: 8/02/85 - Total Depths 88  ft. Datums_ Below TOC

: Groundwater: 363.6 ft., AMSL
WELL CETAILS | DEPTH SYMBOL | LITHOLOGICAL DESCRIPTION SAMPLE NO. | SAMPLE TYPE

(FEET)
-- 0~ SM | SAND WITH SILT - fine- to fine-grained, well

sorted, subrounded, light gray and frosted,
trace surface loam, very dry. Eolian origin
4- SAND - Sand, 100% fine- to medium-grained, welll
o_o]SW| sorted, subangular to subrounded, light to dary
CEMENT P°°o° brown and clear to frosted. Quartz mica,
o of feldspar, hornblende or basalt. Semi-dry.

b~ 10-15 oo SAND - Sand, 100%, fine- to medium-grained,

°°° JSW| well to moderately well sorted, subangular to 85310396 Soil Composite
o

b %% subrounded, light olive brown and clear to JAS44

oo frosted. Semi-dry. Hard cemented sand layer MJA210

oS 19-20" :

P Q .

2" 5§ 0o :
CASING % 0%

20~ SAND - Sand, 100%, fine- to medium-grained,
SW | well to moderately well sorted, pale to dark
- yellowish brown. Feldspar, hornblende mica.

° Semi-dry.

oo . : .
BEN- o o 85310}97 Soil Composite

0,0 JAS545
TONITE P50 o MJA211
SLURRY oo

354 °° SAND - Sand, 100%, fine- top very fine-grained
o_o ’ p g

P 0.1 SW]| clear to light olive gray. Trace silt, trace
oo pebbles (3-10mm) scattered 